In this paper, linear and nonlinear boundary value problems for fourth-order fractional integro-differential equations are solved by Variational iteration method (VIM) and Adomian decomposition method (ADM). The fractional derivative is considered in the Caputo sense . The solutions of both problems are derived by infinite convergent series . Numerical example are presented to illustrate the efficiency and reliability of two methods.
INTRODUCTION
Most fractional differential equation don't have exact analytic solutions , so approximation and numerical techniques must be used . The ADM [ 3, 4] is a relatively new approach to provide an analytical approximation to linear and nonlinear problems and it is particularly valuable as a tool for scientists and applied mathematicians . The variational iteration method is based on Lagrange multiplier . These methods have been successfully applied by many author [ 11, 16] for finding the analytical approximate solutions as well as numerical approximate solutions of functional equation which arise in scientific and engineering problems. The main feather for the use of VIM is that overcome the difficulties which arise in the ADM during computations of Adomain polynomials [16] . Momani and Aslam Noor [8] established the implementation of ADM to derive analytic approximate solutions of the linear and nonlinear boundary value problems for fourth-order fractional integro-differential equations . the ADM has been used to obtain approximate solutions of a large class of linear and nonlinear differential equations . Recently , the application of the method is extended for fractional differential equations [ 7, 9, 10 ] . The purpose of this article is to extend the analysis of VIM and ADM to derive analytic approximate solutions to linear and nonlinear boundary value problems for fourth-order fractional integro-differential equations with initial conditions where is the α th Caputo fractional derivative of and is a nonlinear continuous function, γ, γ 0 , γ 2 , β 0 and β 2 are real constants and f , g and h are given and can be approximated by Taylor polynomials.
BASIC DEFINITIONS
We give some basic definitions and properties of the fractional calculus theory.
Definition 2.1. A real function
, is said to be in the space , if there exits a real number , such that , where .
Definition 2.2. The Riemann-Liouville fractional integral operator of order of a function f c µ , µ ≥ −1 , is defined as
The operator J α satisfies the following properties [1] for :
(I) .
(II) .
(III) . The initial approximation y 0 can be chosen by the following way which satisfies initial conditions(1.2):
Where are to be determined by applying suitable boundary conditions(1.3).We can obtain the following first-order approximation by substitution of (3.5) into (3.4):
Similarly , we can obtain the higher-order approximations. If Nth-order approximate is enough, then imposing boundary conditions (1.3) in Nth-order approximation yields the following system of equations:
from Eqs.(3.7),(3.8),we can find the unknowns , and . Substituting the constant values of γ 1 and γ 3 in Nth-order approximation results the approximate solution of (1.1),(1.2) and (1.3).
ADOMIAN DECOMPOSITION METHOD
We consider the boundary value problem for fourthorder fractional integro-differential equation (1.1) subject to the boundary conditions (1.2),(1.3).In the case of α = 4, the fractional equation reduces to the classical fourth-order integro-differential equation . Applying the operator J α , the inverse of the operator , to both sides of Eq.(1.1) yields The Adomian's decomposition method [3, 4] suggests the solution y(x) be decomposed by the infinite series of components ) and the nonlinear function in Eq. 
APPLICATIONS AND RESULTS
We 
Example5.2.
Consider the following nonlinear fourth-order Fractional integro-differential equation subject to the boundary conditions
The exact solution, when,α = 4, is
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First, by ADM, the recursive Adomain decomposition algorithm is where the constants and are to be determined. Using the recursive algorithm (5.14),(4.6) to calculate the Adomain polynomials for the nonlinear term , we obtain the 2-term approximation Where Second ,by VIM, the iteration formula can be expressed in the following form:
and assume that an initial approximation has the following form which satisfies the initial conditions (5.11),(5.12):
Now, by iteration formula (5.16) first-order approximation takes the following form 
CONCLUSION
In this paper , we have applied the Variational iteration and Adomain decomposition methods for finding the solution of linear and nonlinear boundary value problem for fourth-order fractional integro-differential equations. The integro-differential equations converted to infinite convergent series by two methods .Comparisons of VIM and ADM with exact solution have been shown by graphs which show the efficiency of the methods and we find that VIM results better than ADM.
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